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EMT RAIN-TIGHT COMPRESSION FITTINGS 


TECHNICAL FIELD 

This invention relates to rain-tight compression fittings, and more particularly to 
fluid-tight compression fittings for electrical metallic tubing. 

BACKGROUND 

Electrical metallic tubing ("EMT") conduit is a metal conduit that encases electrical 
wiring. Typically, the conduit is thin-walled and non-threaded. The EMT conduit is used to 
enclose electrical wires in, for example, warehouses and manufacturing facilities where the 
wiring may be run along the walls and the ceiling such that the conduit is exposed. Where 
the electrical wiring and the surrounding EMT conduit connect to an electrical device, such 
as a motor, transformer, or fuse box, there must be a rain-tight seal between the EMT conduit 
and the electrical device. Typically, a ring is used to connect the EMT conduit to an EMT 
body, which may be a connector protruding from the electrical device. When the rain-tight 
seal is formed, an electrical ground continuity between the EMT conduit and the EMT body 
also may be formed. 

SUMMARY 

In one general aspect, a connector assembly includes a nut, a first member, a second 
member, and a third member. The connector assembly is used for coupling a conduit to an 
electrical device that includes a body having an end with an outer edge and a threaded 
exterior surface. The nut includes a first angled end, a second threaded end, and an inner 
cavity between the first angled end and the second threaded end. The nut is configured to be 
threadably attached to the threaded exterior surface of the body. Each of the first, second, 
and third members includes first and second edges, is positioned within the cavity, and 
encloses the conduit when the conduit is connected to the body. When the nut is threadably 
attached to the body, the first edge of the first member slidably mates with the first angled 
end of the nut, the second edge of the first member is in contact with the first edge of the 
second member, the second edge of the second member is in contact with the first edge of the 
third member, and the second edge of the third member slidably mates with the outer edge of 
the end of the body. 
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Implementations may include one or more of the following features. For example, 
the first member may include a compression ring, the second member may include a friction 
washer, and the third member may include a sealing ring. The first member may include a 
sealing ring, the second member may include a friction washer, and the third member may 

5 include a compression ring. 

The first member may include a first wall including the first edge of the first member, 
a second wall including the second edge of the first member, and a top wall, and, when the 
nut is threadably attached to the body, one or both of the first wall and the second wall are in 
a penetrating contact with an outer surface of the conduit. 

10 The third member may include the first edge of the third member, the second edge of 

the third member, a third edge connecting the first edge of the third member and the second 
edge of the third member, and a fourth edge connecting the first edge of the third member 
and the second edge of the third member, and, when the nut is threadably attached to the 
body, the third edge of the third member is compressed against the conduit. The fourth edge 

1 5 may be compressed against the nut. 

The second member may include a third edge connecting the first edge of the second 
member and the second edge of the second member and, when the nut is threadably attached 
to the body, the third edge of the second member is compressed against the nut. The second 
member may have a triangular or rectangular cross-section. 

20 One of the first edge of the first member and the second edge of the third member 

may form a fluid-tight seal against the conduit. One of the first edge of the first member and 
the second edge of the third member may form an electrical ground continuity between the 
conduit and the nut. The conduit may be an EMT conduit and the body may be an EMT 
body. 

25 In another general aspect, coupling a conduit to an electrical device includes 

providing a body having an end with an outer edge and a threaded exterior surface, providing 
a conduit, providing a connector assembly including a nut, and threadably attaching the nut 
to the body. The connector assembly includes the nut, a first member, a second member, and 
a third member. The nut includes a first angled end, a second threaded fend, and an inner 

30 cavity defined between the first angled end and the second threaded end, the nut being 

configured to be threadably attached to the threaded exterior surface of the body. The first 
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member includes a first edge, a second edge, is being positioned within the cavity and 
configured to enclose the conduit when the conduit is connected to the body. The second 
member includes a first edge, a second edge, and is positioned within the cavity and 
configured to enclose the conduit when the conduit is connected to the body. The third 
5 member includes a first edge, a second edge, and is positioned within the cavity and 
configured to enclose the conduit when the conduit is connected to the body. 

Implementations may include any of the features described above. 

The connector assembly provides considerable advantages. For example, the 
coimector assembly provides a fluid-tight seal, an electrical ground continuity, and a strong 
10 joint between an EMT conduit and an EMT body in which the EMT conduit is installed. The 
strong joint resists pulling the conduit from the body. The components of the connector 
assembly are relatively simple, and are easily and inexpensively produced, such that the 
coimector assembly may be inexpensive and easy to use. 

The details of one or more implementations are set forth in the accompanying 
15 drawings and the description below. Other features and advantages will be apparent fi"om the 
description, the drawings, and the claims. 

DESCRIPTION OF DRAWINGS 

Fig. 1 is a cross-sectional side view of a connector assembly. 
Figs. 2 is a cross-sectional side view of the connector assembly of Fig. 1 being used 
20 to connect an EMT conduit to an EMT body. 

Fig. 3 is an exploded perspective view of Fig. 2. 

Figs. 4-7 are side, bottom, top, and cross-sectional side views of the EMT nut of 

Fig. 3. 

Figs.8-11 are side, bottom, top, and cross-sectional side views of the compression 
25 ring of Fig. 3. 

Figs. 12-15 are side, bottom, top, and cross-sectional side views of the friction washer 
of Fig. 3. 

Figs. 16-19 are side, bottom, top, and cross-sectional side views of the sealing ring of 

Fig. 3. 
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Figs. 20 and 21 are cross-sectional side views of the connector assembly of Fig. 1 
being used to connect an EMT conduit to an EMT body. 

Fig. 22 is a cross-sectional side view of a modified version of the connector assembly 
of Fig. 1. 

5 Figs. 23 and 24 are cross-sectional side views of a connector assembly having a 

rectangular friction washer. 

Like reference symbols in the various drawings indicate like elements, 

DETAILED DESCRIPTION 

Referring to Figs, 1-3, an EMT rain-tight compression fitting 100 includes an EMT 
10 nut 110, a compression ring 1 15, a friction washer 120, and a sealing ring 125. The fitting 

100 is used to provide a fluid-tight seal and an electrical ground continuity between an EMT 

conduit 127 and an EMT body 128. 

Referring to Figs. 4-7, the EMT nut 1 10 is an elongated, annular ring designed to fit 

over the EMT conduit and the EMT body 128. The EMT nut 1 10 has a tapered end 130 and 
15 a wide end 135. The wide end 135 has an interior threaded region 140. The EMT nut 1 10 is 

designed to envelope the compression ring 115, the friction washer 120, and the sealing ring 

125 inside a cavity 141. 

Referring to Figs. 8-11, the compression ring 1 15 is a generally circular ring and 

includes a flat portion or wall 143, a leading edge or wall 145 and a lagging edge or wall 150. 
20 The leading edge 145 and the lagging edge 150 are angled downward towards the center of 

the compression ring 115. The lagging edge 145 is configured to sUdably contact an angled 

surface 155 of the EMT nut 110. The flat portion 143 is configured to slidably contact an 

interior surface 160 of the EMT nut 110. The leading edge 145 is configured to contact a 

beveled surface 165 of the friction washer 120. 
25 Referring to Figs. 12-15, the friction washer 120 also has a flat top surface 170 and a 

flat front surface 175. The top surface 170 is configured to contact the interior surface 160 of 

the EMT nut 1 10 and the front surface 175 is configured to contact a wide edge 180 of the 

sealing ring 125. 

Referring to Figs. 16-19, in addition to the wide edge 180, the sealing ring 125 also 
30 has an interior edge 183, an exterior edge 185, an angled edge 188 and a narrow edge 190. 
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Generally, the EMT nut 1 10, the compression ring 1 15, and the friction washer 120 
may be made of metal or other rigid, conductive materials. The sealing ring 125 may be 
made of rubber or another resilient material. 

Referring to Figs. 2 and 3, an EMT rain tight compression assembly 200 includes the 
5 EMT conduit 127, the EMT body 128, and the EMT rain tight compression fitting 100 
illustrated in Fig. 1, including the EMT nut 1 10, the compression ring 115, the friction 
washer 120, and the sealing ring 125. The EMT conduit 127 generally includes a tubular, 
metallic conduit for use with electrical and other types of wiring. The EMT body 128 may 
include or be a part of, for example, a junction box, an electrical panel, or another 
1 0 termination or splicing point for electrical wiring. 

The EMT rain-tight compression fitting 100 sealably joins the EMT conduit 127 and 
the EMT body 128 to form a rain-tight seal and a strong joint that resists removal of the 
conduit from the body. The threaded region 140 of the EMT nut 1 10 is threadably attached 
to mating threads 205 on the EMT body 128, causing the angled surface 155 of the EMT nut 
15 1 10 to apply force to the compression ring 1 15 in the direction of arrow A. The compression 
ring 115 then is forced into the friction washer 120, which, in turn, is forced into the sealing 
ring 125. 

Generally, the EMT rain-tight compression assembly 200 is configured such that a 
first member (e.g., the compression ring) has an angled edge that is configured to slidably 

20 mate with an angled edge of the EMT nut, a second member (e.g., the sealing ring) has an 

angled edged that is configured to slidably mate v^th an angled edge of the EMT body, and a 
third member (e.g., the friction washer) is configured to have a first surface that contacts an 
edge of the first member and a second surface that contacts an edge of the second member. 
In this manner, when the EMT nut is threadably tightened to the EMT body, the 

25 angled edge of the first member is forced against the angled edge of the EMT nut and the 
other edge of the first member is forced against the first edge of the third member. This, in 
turn, forces the second edge of the third member against an edge of the second member, 
which forces the angled edge of the second member against the angled edge of the EMT 
body. The end result of these interactions is a rain-tight and moisture tight seal with an 

30 electrical ground continuity formed between the EMT conduit and the EMT body. 

Moreover, the rain-tight seal can be formed at the interface of the EMT conduit and the EMT 
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body or at the interface of the EMT conduit and the EMT nut, depending upon the 
arrangement of the first, second, and third members within the EMT nut. Similarly, the 
electrical ground continuity can be formed by the member that is adjacent to the interface of 
the EMT conduit and the EMT nut, depending upon the arrangement of the first, second, and 
5 third members within the EMT nut. 

Figs. 20 and 21 show the effects of tightening the EMT nut 1 10 to seal the EMT rain 
tight compression assembly 200 shown in Fig. 2. Referring to Fig. 20, the components of the 
EMT rain tight compression assembly 200 are shown prior to tightening the EMT nut 1 10 
(Position A). In Position A, the threads 205 of the EMT body 128 are not fully engaged with 

10 the threaded region 140 of the EMT nut 110. In Position A, no pressure or forces are applied 
to the compression ring 115, the fi:iction washer 120, or the sealing ring 125. 

Referring to Fig. 21, the components of the EMT rain tight compression assembly 
200 are shown with the EMT nut 110 tightened to the EMT body 128 (Position B). In 
Position B, the threads 205 of the EMT body 128 are fully engaged with the threaded region 

15 140 of the EMT nut 1 10 causing the cross-sectional area of the cavity 141 to be reduced. 

The sealing ring 125 is compressed between the EMT body 128 and the firiction washer 120 
causing the sealing ring to expand against the EMT nut 1 10 and the EMT conduit. The 
sealing ring 125 seals the cavity 141 fi:om penetration by rain and moisture. The friction 
washer 120 is forced to ride up the leading edge 145 of the compression ring 115 causing the 

20 leading edge 145 to penetrate the surface of the EMC conduit 127. Thus, in Position B, a 
firm joint is achieved and electrical ground conductivity is established or improved. 

Referring to Fig, 22, another implementation of an EMT rain tight compression 
assembly 400 includes the EMT nut 1 10, the compression ring 1 15, the friction washer 120, 
the sealing ring 125, the EMT conduit 127, and the EMT body 128. In this implementation, 

25 the order of the components inside the cavity 141 is changed. As shown, the sealing ring 125 
contacts the EMT nut 110 and the compression ring 115 contacts the EMT body 128. The 
friction washer 120 is placed between the sealing ring 125 and the compression ring 115, 
with a side of the friction washer 120 resting on the compression ring 115. 

When the EMT nut 1 10 is threadably attached and tightened to the EMT body 128, 

30 the cross-sectional area of the cavity 141 is reduced, which forces the sealing ring 125 

against the fiiction washer 120 and the fiiction washer 120 against the compression ring 115. 
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The sealing ring 125 is compressed against the tapered end 130 to form to a rain-tight and 
moisture-tight seal between the EMT conduit 127 and EMT nut 110. The compression ring 
1 15 is compressed such that the leading edge 145 and the lagging edge 150 are forced into 
the EMT conduit 127 and the flat edge 143 is pressed against the interior surface 160 of the 
5 EMT nut 1 10. The penetration by the edges 145 and 150 and the pressure exerted by the flat 
edge 143 provide two results. First, they form an electrical ground continuity between the 
EMT conduit 127 and the EMT body 128, Second, they cause the EMT conduit to be held 
firmly in place within the EMT body. 

Referring to Fig. 23, another implementation of an EMT rain tight compression 

10 assembly 500 includes the EMT nut 1 10, the compression ring 1 15, a friction washer 520, the 
sealing ring 125, the EMT conduit 127, and the EMT body 128. In this implementation, the 
compression ring 115 contacts the EMT body 128, the sealing ring 125 contacts the EMT nut 
1 10, and the friction washer 520 is placed between the compression ring 1 15 and the sealing 
ring 125. As shown, the friction washer 520 has a rectangular cross-section and rests 

1 5 lengthwise on the leading edge 145 of the compression ring 115. 

Tightening the EMT nut 1 10 on the EMT body 128 reduces the cross-sectional area 
of the cavity 141. As a result, the angled surface 155 of the EMT nut 1 10 presses against the 
angled edge 188 of the sealing ring 125. The wide edge 180 of the sealing ring then is forced 
against a comer of the rectangular friction washer 520, which forces an edge or side of the 

20 rectangular friction washer 520 against the leading edge 145 of the compression ring. This 
force, in turn, forces the lagging edge 150 against the angled edge of the EMT body 128. As 
a consequence of these interactions, the angled edge 188 of the sealing ring 125 is pressed 
into the interface between the tapered end 130 of the EMT nut 1 10 and the outer surface of 
the EMT conduit 127, which forms a rain-tight and moisture-tight seal The leading edge 

25 145 and the lagging edge 150 of the compression ring 1 15 are pressed into the EMT conduit 
and the flat edge is pressed against the interior surface 160 of the EMT nut 110, which forms 
a tight joint and an electrical ground continuity. 

Referring to Fig. 24, another implementation of an EMT rain tight compression 
assembly 600 includes the EMT nut 110, the compression ring 1 15, a friction washer 620, the 

30 sealing ring 125, the EMT conduit 127, and the EMT body 128. In this implementation, the 
order of the components is changed relative to the compression assembly 500, with the 
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compression ring 115 contacting the EMT nut 1 10, the rectangular friction washer 620 
resting on the leading edge 145 of the compression ring 115, and the sealing ring 125 
contacting the EMT body 128. Again, like the assembly 500, the assembly 600 provides a 
rain-tight and moisture-tight seal and a tight joint that retains the EMT conduit 127 within the 
EMT body 128. 

Other implementations are within the scope of the following claims. 


